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Abstract. The study examined 24 nulliparous, sexually mature female rabbits (6 months) divided into 4 groups 
of 6 does each, comparable in terms of body weight. To each group was randomly attributed by gavage 25, 50 
and 75 mg of CP/kg of body weight 30 days before mating (6 females for 1 male) and during the whole 
gestation period. After sacrifice of the does on the 28th day post-coitum, the organs (ovaries, liver, and 
kidneys) and fetus were collected and examined to detect eventual anomalies. The main results showed a non-
significant increase of relative weight of liver and kidneys and decrease of the ovaries. The rate of fetal 
mortality and of viability were not significantly affected by CP dose. A decreasing dependent dose of the 
average litter size, the average litter weight, the placenta and the gravid uterus, the number of placenta and 
the implantation sites were registered. The only anomaly registered was the insufficient fusion of the cranial 
bones at the dose 50 and 75mg/kg of CP. A significant decrease of the level of proteins in the serum and 
ovaries were noted in animals treated in relation to those of the control group. It was concluded that CP 
administered at doses of 25, 50 and 75 mg/kg BW to pre and post-coital rabbit does negatively affected 
fertility but had no significant teratogenic effects. CP should therefore be limited or prohibited in husbandry. 
Keywords: chloramphenicol, rabbit doe, toxicity, teratogenicity, fertility 
Introduction 
Antibiotics have long been used to improve 
animal productivity. In fact, they are the most 
common registered drugs used in animal farms 
(Saba et al., 2000). Antibiotics are used in 
human and veterinary medicine to treat and 
prevent diseases, and as growth promoters (Ian 
et al., 2004; FAO/WHO, 2012). However, the 
extensive use of antibiotics may result in 
adverse consequences (Ian et al., 2004). For 
example, the unmethodical use of antibiotics in 
animal production, without any veterinary 
prescription and supervision, may lead to 
antibiotics resistance or toxic effects (Dang et 
al., 2013). Antibiotics-related toxicity and side 
effects are well documented. For instance, 
nephrotoxicity is a well-known complication of 
tetracycline, sulphonamides, B-lactams or 
aminoglycosides; hepatotoxicity is a 
complication of rifampicin; intestinal disorders 
are complications of macrolides, lincosamides; 
bone alterations are complications of 
quinolones, fluoroquinolone, etracycline or 
chloramphenicol. Antibiotic toxicity has also 
been reported on reproduction system 
(Wollenberger et al., 2000). 
Chloramphenicol is one of the most used 
veterinary antibiotics against staphylococci, 
streptococci, Bordella bronchiseptica, 
Escherichia coli and salmonella species (Nouws 
et al., 1986). Following oral or parental 
administration, chloramphenicol is rapidly 
absorbed and distributed throughout the 
organs and tissues. Its residues and metabolites 
are found in all edible tissues and in milk and 
eggs (Milhaud, 1985). However, 
chloramphenicol has been reported to be very 
toxic and even fatal at acute overdose. In fact, 
several studies established that 
chloramphenicol inhibits protein synthesis in 
bacteria by binding reversibly to the 50 S 
ribosomal subunit at the peptidyl transferase 
site and inhibits the transpeptidation reaction. 
It can also inhibit mitochondrial protein 
synthesis in mammalian cells, or cause 
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mitochondrial DNA damage and carcinogenicity 
(Ada, 2007 and Stouten, 2011). Moreover, 
chloramphenicol can readily cross the placental 
barrier and affect embryos /fetal development 
(Wangikar et al., 2005 and Stouten, 2011). CP 
(200 or 300 mg/rat) administered in rat’s diet 
during gestational days 0-20, Macker et al. 
(1975) had increased the resorptions, reduced 
the fetal and placental weights, as well as the 
numbers of live fetus at both doses. After 500 – 
2000 mg/kg BW CP gavage to rats and mice, 
and 500 and 1000 mg/kg BW to rabbits for one 
or more days during gestation, Fritz and Hess 
(1975) observed a significant increase of 
embryonic/foetal death percentage. They also 
noted an increase of anomalies such as 
omphalocele or umbilical hernia in combination 
with costal fusion, a retarded skeletal 
development at doses 1000 and 2000 mg/kg 
BW. 
However, previous studies administered 
high, but not maternally toxic, oral doses of CP 
(500-2000 mg/kg BW) during gestational days 
0-20 to rats, or during selected gestational 
day(s) to rats, mice or rabbits; while lower 
doses (25 – 200 mg/kg BW) were given orally to 
mice during the third stage of gestation and to 
rats, during days 7 - 21 (Stouten, 2011). 
Although teratogen effects of high doses of 
CP are documented, this antibiotic is still largely 
used in developing countries at small doses 
(Saba et al., 2000). This work aimed to evaluate 
the sub chronic toxicity of low doses of CP on 
gestational rabbit and on embryo/fetal 
development.  
Materials and Methods 
Study area 
The study was conducted at the Teaching 
and Research Farm of the University of 
Dschang, located in the Sudano-Guinean zone 
(latitude: 5–7°N, longitude: 18–20°E; altitude 
1500 m). The average temperature is 20°C and 
the relative humidity is generally between 80 
and 98%. The average annual rainfall is 2000 
mm. 
Experimental animals and their feeding 
For this work, 24 sexually mature female 
rabbits, (6 months), weighing 2.8 – 3.0kg, all 
from the Teaching and Research Farm 
(University of Dschang, Cameroon) were used. 
Throughout the experimental period, feed and 
water were given ad libitum. All rabbits were 
provided with the same basal diet containing 
18.078% crude protein, 2435.64 kcal/kg 
metabolizable energy and 12.02% crude fiber. 
Chloramphenicol preparation 
Chloramphenicol palmitate 250 mg was 
purchased from a pharmacy. Before use, the 
tablets were dissolved in distilled water and 
given at doses 25, 50 and 75 mg/kg BW. 
Ethical consideration 
Experimental protocols used in this study 
strictly conformed with the internationally 
accepted standard ethical guidelines for 
laboratory animal use and care as described in 
the European Community guidelines; EEC 
Directive 86/609/EEC, of the 24th November 
1986 (EEC., 1986). 
Experimental design 
Before starting the experiment, the animals 
were weighed and divided into 4 groups of 6 
female rabbits each, comparable in terms of 
weight. After 2 weeks of acclimation, oral 
gavage was given to control group: distilled 
water, group 1:25 mg/kg BW of 
chloramphenicol, group 2:50 mg/kg BW of 
chloramphenicol and group 3:75 mg/kg BW of 
chloramphenicol.  
After 30 days of treatment, non-treated and 
sexually mature male rabbits were introduced 
in each group. Treatment were pursued during 
pregnancy and female rabbits were sacrificed at 
the 28th day post coïtum. The effects of 
chloramphenicol on fertility and embryos/fetus 
development were evaluated. 
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Sacrifice of rabbits, serum and organs 
collection 
At the end of treatment (28th day post 
coïtum), rabbits were anesthetized 
(intraperitonial injection of diazepam 10mg/kg 
BW and Ketamine 50 mg/kg BW) and blood 
collected by cardiac puncture in dry tubes.  
Serum was then isolated and stored at -20°C for 
biochemical estimation of proteins.  
After sacrifice by decapitation, the 
abdominal cavity and inguinal sac were opened, 
and organs like liver, kidney, heart, ovaries, 
gravid uterus, placenta and fetus were carefully 
removed, freed of adipose tissue, blotted dry 
and weighed separately. The ovaries were then 
homogenized in a known volume of 0.9% NaCl 
solution to obtain a 15% homogenate. The 
resulting homogenate was centrifuged at 3,000 
rpm for 30 min at 4°C and aliquots of 
supernatant were kept at −20°C for biochemical 
estimation of proteins. 
Evaluation of serum and ovular proteins  
Biochemical assays were performed as 
described by Bradford (1976) for ovular 
proteins; Gornal et al. (1949) for blood proteins. 
Embryo-toxicity and teratogenicity assay 
After weighting, gravid uterus was opened 
and the following parameters were determined: 
number of yolk and implantation site, sex ratio, 
number of total, pre and post implantation loss 
(Waalkens-berendsen et al., 1998), fetus 
viability and mortality, head, tail and total fetus 
length. To confirm pre implantation resorption, 
uterus was placed in a 2% sodium hydroxide 
solution for 10 minutes as described by Yamada 
et al. (1985). Toxic and teratogenic effects were 
examined on fetus immerged in a 70°C water 
for 30 seconds. Malformation of head, tail and 
heart, scoliosis, growth retardation and other 
skeletal abnormalities were evaluated. Skeletal 
abnormalities were evaluated after fetus 
fixation in 95% ethanol then coloration with red 
Alizarine as described by Jeong-Sup (2012). 
Other parameters including gestational index 
and prolificacy index were also determined. 
Statistical analyses 
Data were submitted to one-way analysis of 
variance at P<0.05. When differences were 
significant between means, the latter were 
separated using the Duncan test. Pearson 
correlation coefficient between parameters was 
also performed at P<0.05. Chi square test (X2) 
and software R Gue 3.02 were used to analyze 
data expressed in percentage. The analyses 
were performed using SPSS version 20.0. 
Results and Discussions 
Effects of chloramphenicol on some growth 
parameters of female rabbits  
Female rabbit body weight gain, food and 
water consumption recorded during the two 
periods of treatment are summarized in Table 
1. Their weekly evolution is represented 
individually in Figures 1, 2 and 3.  
Table 1 indicate that during the two periods 
of treatment, chloramphenicol did not affect 
significantly the body weight gain, food and 
water consumption. Irrespective of the 
treatment, food consumption decreased non-
significantly with time during the first 30 days of 
treatment (on non-pregnant females) (Figure 
1A). A dose dependant and non-significant 
decrease of food consumption was recorded in 
pregnant females exposed to chloramphenicol 
(Figure 1B). On the other hand, in non-treated 
(control) and in the group treated with 25 
mg/kg BW, food consumption increased during 
the first week before decreasing between 
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Body weight gain 
 (g) 
Non-pregnant  
female rabbits (first 
30 days of 
treatment) 
0 (Control) 1025.00 ± 184.42a 1557.93 ± 197.49a 71.81 ± 36.60a 
25 1026.06 ± 128.13a 656.25 ± 421.83a 71.06 ± 33.17a 
50 925.93 ±  56.52a 1720.18 ± 303.23a 50.68 ± 20.04a 
75 1003.50 ± 90.52a 1953.62 ± 327.83a 73.25 ± 58.42a 
Pregnant female  
rabbits (28 days of 
treatment) 
0 (control) 802.87 ± 109.12a 1765.93 ± 189.15a 115.87 ± 44.64a 
25 757.18 ± 134.87a 1974.68 ± 707.07a 54.62 ± 37.39a 
50 893.31 ± 80.64a 2332.31 ± 575.60a 101.12 ± 10.33a 
75 762.12 ± 130.82a 2393.12 ± 301.35a 88.31 ± 45.78a 
n= number of rabbit; (a, b) on the same line, values affected by the same letter are not significantly different; data were 
expressed as mean ±  standard deviation 
 
Figure 1. Weekly evolution of food consumption in non-pregnant (A) and pregnant (B) female rabbits treated 
with CP 
During the first three weeks, water 
consumption regularly but non-significantly 
decreased (Figure 2A). On the contrary, water 
consumption increased non-significantly 
between the third to fourth weeks. However, 
water consumption in global was higher in 
female rabbit receiving the highest dose of CP 
(75 mg/kg BW). In pregnant does, water 
consumption decreased non-significantly with 
time irrespective of treatment. No significant 
difference was found between groups for water 
consumption (Figure 2B). However, water 
consumption was more important in female 
rabbit receiving 50 and 75 mg/kg BW of CP. 
Irrespective of the treatment, BW gain 
increased significantly between the first and 
second week of treatment before decreasing 
significantly between the second and third 
week (Figure 3). However, between the third 
and fourth week, body weight gain seemed to 
stabilize in treated group while it continued 
decreasing in control group. After the females 
became pregnant, BW gain increased 
throughout the gestational period in non-
treated group. On the contrary, in group 
treated with 25 and 50 mg/kg BW, BW gain 
increased only between week 1 and 2 before 
decreasing  for the remaining treatment time. 
B A 
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Figure 2. Weekly evolution of water consumption in non-pregnant (A) and pregnant (B) female 
rabbits treated with CP 
 
Figure 3.  Weekly evolution of body weight gain in non-pregnant (A) and pregnant (B) female rabbits 
treated with CP 
 
Effects of chloramphenicol on some repro-
ductive parameters of gravid rabbit does  
The effects of chloramphenicol on 
reproductive parameters of gravid rabbit does 
are summarized in Table 2. The percentage of 
female rabbits in oestrus, gestational index, 
viability rate at birth and abortion rate were not 
affected by CP treatment. On the contrary, 
fertility index decreased at the highest dose of 
CP (75 mg/kg BW). In general, the gravid uterus 
weight, the weight and size of litter, weight of 
ovaries and prolificacy index decreased dose 
dependently. However, only the values of 
gravid uterus weight, the weight and size of 
litter obtained in female rabbits treated with 
the highest dose of CP (75 mg/kg BW) were 
significantly lower (P<0.05) as compared to the 
value recorded in non-treated female rabbit 
Effects of Chloramphenicol on blood and 
ovaries protein level. 
Table 3 summarize the effects of 
chloramphenicol on protein level in blood and 
ovaries. The total protein level in serum was 
significantly lower (P<0.05) in treated group as 
compared to control group. In treated group, 
the value obtained with the highest dose (75 
mg/kg BW) was significantly lower than those 
obtained with 25 and 50 mg/kg BW. In the 
ovaries, total protein level was significantly 
decreased (P<0.05) with the highest dose of CP 
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Table 2. Effects of chloramphenicol on some reproductive parameters of gravid rabbits does 
Parameters  
 
                                    Doses of chloramphenicol (mg/kg BW) 
Control (0) 
(n = 6) 
    25 
(n = 6)                     
   50 
(n = 6) 
   75 
(n = 6) 
Percentage of female in oestrus 100  ±  00a 100  ±  00a 100  ±  00a 100  ±  00a 
Fertility Index (%) 100  ±  00a 100  ±  00a 100  ±  00a 83.33  ±  00b 
Gestational Index (%) 
Gravid uterus weight (g) 
100  ±  00a 
403.00  ±  147.85a 
100  ±  00a 
328.07  ±  29.66ab 
100  ±  00a 
364.25  ±  24.71ab 
100  ±  00a 
250.75± 92.84b 
Litter weight (g) 261.86  ±  87.57a 227.68  ±  13.63ab 240.23  ±  23.22ab 157.31± 61.93b 
Size of litter 8.75  ±  3.20a 7.50  ±  0.57ab 7.00  ±  1.4a 5.25  ±  2.21b 
Viability rate at birth (%) 100  ±  00a 100  ±  00a 100  ±  00a 100  ±  00a 
Abortion rate (%) 00  ±  00a 00  ±  00a 00  ±  00a 00  ±  00a 
Weight of ovaries (g) 0,15  ±  0,004a 0,13  ±  0,01a 0,14  ±  0,002a 0,11  ±  0,110a 
Prolificacy Index (%) 875  ±  320.15a 750  ±  570.73a 700  ±  141.42a 525  ±  221.73a 
n = number of rabbit; (a, b) on the same line, values affected by the same letter are not significantly different ; data were 
expressed as mean ±  standard deviation
Table 3. Effects of chloramphenicol on serum and ovular protein level  
Protein level 
 Doses of chloramphenicol (mg/kg pc) 
0 (Control) 25 50 75 
Serum (mg/ml) 54.75 ± 0.35a 46.75 ± 0.50b 46.75 ± 0.25b 34.00 ± 4.00c 
ovaries (µg/g) 1044.00 ± 49.7a 1057.00 ± 36.77a 1024.50 ± 57.6a 797.00 ± 42.45b 
n = number of rabbit; (a, b) on the same line, values affected by the same letter are not significantly different; data were 
expressed as mean ±  standard deviation
Embryo and teratogenic toxicity of chloram-
phenicol  
The effects of chloramphenicol (CP) on 
embryo/fetus growth and development are 
summarized in Table 4. The number of corpora 
lutea per female rabbit, number of post 
implantation resorptions, fetal weight and 
length, fetal tail length, fetal head length, 
crown rump length nor sex ratio were not 
significantly affected by CP treatment. 
However, the total number of resorptions and 
number of pre-implantation resorptions 
obtained in female rabbits treated with the 
highest dose of CP (75 mg/kg BW) were 
significantly higher (P<0.05) than the value 
registered in the other groups. The external 
observation of fetus did not show any major 
skeletal abnormalities. However, fusion 
between cranial bones was not tight enough in 
the fetuse of female rabbits treated with 50 
mg/kg BW and 75 mg/kg BW. Although the 
toxicity of high doses of chloramphenicol have 
been documented, this antibiotic is still used 
(Saba et al., 2000). In this study, we evaluated 
the toxicity of small doses of chloramphenicol. 
The treatment of female rabbits with CP 
reduced dose dependently but non significantly 
feed consumption. This finding supported 
Mackler et al. (1975) in pregnant rats treated 
with CP (200 and 300 mg/kg of body weight). In 
fact, it is well established that CP can be 
metabolized by intestinal bacteria to produce 
dehydro-chloramphenicol. This metabolite 
could trigger nausea and anorexia that 
subsequently decreased feed consumption. This 
reduction partly explained the reduction of the 
body weight observed in non pregnant and 
pregnant rabbits (Ada, 2007). A positive and 
significant correlation (r = 0.68; P<0.05) was 
found between feed consumption and body 
weight gain.  
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Table 4. Embryotoxicity of chloramphenicol after female rabbit treatment  
Parameters 
Doses of chloramphenicol (mg/kg BW) 
0 (Control) 























(n = 6) 
50 
(n = 6) 
75 
(n = 6) 
Total corpora lutea/rabbit 9.75  ±  3.20a 8.50  ±  0.57a 8.50  ± 1.29a 9.00 ± 1.63a 
Total placenta 8.75  ±  3.20a 7.50  ±  0.57ab 7.00 ± 1.4ab 5.25 ± 2.21b 
Total implantation site 9.00  ±  2.94a 7.50  ±  0.57ab 7.00 ± 1.41ab 5.25  ±  2.21b 
Total resorption 
Total resorption pre-imp 
Total resorption post-imp 
1.00  ±  0.0b 
1.00  ±  0.0b 
00  ±  0.0a 
1.00  ±  0.81b 
0.75  ±  0.95b 
0.25  ±  0.50a 
1 .50  ± 1.29b 
1.25 ± 0.50b 
0.25 ± 0.50a 
3.50 ±  2.82a 
3.50 ± 2.08a 
0.0 ± 0.0a 
Total pre-imp resorption  1.00  ±  0.0b 0.75  ±  0.95b 1.25 ± 1.5b 3.50 ± 2.08a 
Total post-imp resorption  0.0  ±  0.0a 0.25  ±  0.50a 0.25 ± 0.50a 0.0 ± 0.0a 
Total viable fetus  8.75  ±  3.20a 7.50 ± 0.57ab 7.00 ± 1.4ab 5.25 ± 2.21b 
Total dead fetus  0.0  ±  0.0a 0.0 ± 0.0a 0.0   ±  0.0a 0.0 ± 0.0a 
Fetal weight (g) 31.45  ±  2.00a 30.42 ± 1.12a 34.82 ± 4.15a 30.58 ± 2.58a 
Weight of placenta (g) 6.9  ±  0.10a 5.44 ± 0.55 b 6.24 ± 0.57a 5.37 ± 0.47b 
Sex-ratio (M/F) 0.57  ±  0.11a 0.52 ± 0.15a 0.57 ± 0.11a 0.37 ± 0.28a 
Fetal length (mm) 88.95  ±  4.03a 88.31 ±  1.60a 88.51 ± 1.44a 87.15 ± 3.11a 
Fetal head length (mm) 27.92  ±  0.3a 27.29 ± 0.34a 27.13 ± 1.29a 27.31 ± 2.53a 
Crown rump length (mm) 22.64  ±  1.70a 21.24 ± 1.15a 22.88 ± 1.79a 21.3 ± 3.31a 
Fetal tail length (mm) 12.69  ±  0.99a 12.66 ±  0.84a 11.71 ± 0.50a 11.39 ± 1.61a 
     n = number of rabbit; (a, b) on the same line, values affected by the same letter are not significantly different; data were 
expressed as mean ±  standard deviation. 
During pregnancy, body weight gain 
decreased in treated group, which may relate to 
a growth retardation or reduction of prolificacy 
index due to CP. A dose dependent decrease of 
gravid uterine weight, litter weight and size, 
prolificacy and fertility indices were recorded in 
CP treated rabbit does as compare to control. 
Similarly, Fritz and Hess (1971) and Mackler et 
al. (1975) reported mice and rats treated with 
500, 1000 mg/kg and 200, 300 mg/kg BW of CP, 
respectively. Previous studies reported that CP 
could cross the placental barrier and affect 
embryo/fetal development (Wangikar et al., 
2005; Stouten, 2011). Moreover, the reduction 
of ovaries and placental weights may lead to 
insufficient progestagen hormone synthesis 
which is important in maintaining pregnancy 
development. This may explain the increase of 
total resorptions recorded in this work. 
Furthermore, Milhaud (1985) stated that CP 
residues and metabolites are present in all 
edible tissues. In the uterine tissues, CP may 
have caused damage, which prevented 
implantation, leading to the increase of pre-
implantation loss. According to El Gendy et al. 
(2015), CP may also act as an agonist of 
estrogens, induce a negative feedback of 
pituitary hormone (LH, FSH, Prolactin) 
secretion, and so reduce ovogenesis, the 
number of fetuses and fertility. Such results 
have been reported with CP (200, 300 mg/kg 
BW) (Mackler et al., 1975). 
This study indicated a significantly reduced 
protein level in the treated group. Moreover, 
previous studies demonstrated that CP 
inhibitted protein synthesis by amino acid 
starvation of an amino acid auxotroph, and by 
inactivation of temperature-sensitive amino 
acyl transfer ribonucleic acid synthetase and 
ribosomal mutations (Klainer and Russel, 1975; 
Triinu et al., 2009). 
Conclusions 
Chloramphenicol at 75 mg/kg BW affected 
the embryo/fetus development. It significantly 
increased the number of pre implantation 
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resorptions and decreased the weight of gravid 
uterus, the litter weight and size. 
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